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November 14, 1978/T. L. Collins

HIGH-BETA STRAIGHT SECTIONS FOR THE DOUBLER

I propose that we build two special long straight sections in the Doubler,
at F and A, which have large horizontal beta (~225 M) at the upstream end of the
clear space - and a relatively small vertical beta (+34 M) at the same place.

A suitable magnet arrangement is shown in the diagram.

The following should be noted:

a) The F and D of each doublet are reversed from normal. This is a permanent
change of structure. Oné cannot inject into the previous symmetric lattice and
"turn-on" the special properties when needed as in the case of "adiabatic" Tow-
beta sections. Because it is permanent, I have designed the lattice for normal
series excitation.

b) To make space for the doublet, I have removed 1/2-magnet from each side.

In straight section F this bending is replaced in the center of the long
straight section as normal - not superconducting - magnets. This allows shield-
ing of downstream superconducting magnets from radiation from protons hitting
septum wires. In straight section A, where clear space is at a premium, the
bending is replaced by 1/2-magnets (superconducting) between doublet elements.
The position of the remaining magnets has been juggled so that the survey orbit
will close when the bending is replaced symmetrically about the straight-section
center.

c) It is easy to obtain a higher beta, it requires weaker elements. This
choice is consistent with excursions in the enlarged dipoles and quads in

proption to excursions in normal elements.



The effect of this change on extraction is dramatic. In addition to providing

a good shielding mechanism, it allows extraction with a back-of-septum orbit

not greater than .8" and jump-to-amplitude ratio the same as main-ring extrac-
tion. To obtain the same relative performance in the present lattice one

would need 5" bore magnets! The high horizontal beta and Tow-vertical beta
greatly enhances the magnet septum performance, which helps solve the extraction
channel design problem.

I enthusiastically recommend adoption of this lattice.
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